[Abstract] Glycosyltransferases are carbohydrate active enzymes containing catalytic modules involved in catalysing the biosynthesis of glycosidic bonds in oligo-and polysaccharides and glycoconjugates. One of the most comprehensive collections of Carbohydrate Active enZYmes is
2. For easy purification of the recombinant protein prior to its use in enzymatic assays, we strongly suggest that histidine tagged (6x histidine) fusion protein is expressed.
3. In addition, many plant GTs, including xylosyltransferase PrGT34B, are type-II membrane bound proteins with a single transmembrane domain (TMD) close to the N-terminal end of the peptide, which acts as a signal anchor for the protein's localization to the Golgi apparatus via the ER. For such proteins, we suggest expressing an N-terminus truncated version of the protein, lacking the N-terminal TMD but containing the complete functional domain. This may result in better solubility of the heterologously expressed protein and hence an easier extractability from the host cells (see below for details).
4. If the His6-tag is to be fused to the protein's N-terminus, the position of the N-terminal truncation of the protein has to be chosen carefully. We truncated the GT upstream of the most prominent stretch of charged amino acids between the TMD and the conserved domain to allow for an optimal presentation of the histidine-tag [please refer to Ade et al. 
Under these conditions, increasing imidazole concentrations in the elution buffer during chromatography competitively elutes bound polyhistidine-tagged protein from the resin.
Purification of the GT is required to precisely determine the quantity of specific protein to be used in the enzymatic assay. Only in this way can the specific enzymatic activity of the GT be calculated.
1. Load an empty gravity-flow chromatography column with 2 ml of a 50% (w/v) TALON metal affinity resin slurry in 20% ethanol at room temperature.
2. After the resin has settled, apply a further frit and wash the column with double distilled water (ddH2O) (20 ml) at room temperature.
3. Equilibrate the TALON resin with equilibration/wash buffer (10 ml) at room temperature.
4. Mix the total protein lysate (20 ml) (see above) with ice-cold sample preparation buffer (5 ml).
5. Load the ice-cold 25 ml of soluble protein lysate, adjusted to 50 mM HEPES-NaOH (pH 7.0), 100 mM NaCl, 5 mM imidazole, 10% glycerol, 1.6% Triton X-100, 1.6 mM MgCl2, on to the column. 6. Wash the TALON resin with equilibration/wash buffer (20 ml) and then elute His6-tagged protein from the column with IMAC elution buffer (15 ml) at room temperature.
7. Capture successive fractions (1 ml) of the eluted protein and directly store on ice.
Analyze aliquots (10 µl) by standard SDS-PAGE to determine the fraction with the highest concentration and purity of the recombinant protein to be used in subsequent enzymatic assays. 9. Measure the incorporated radioactivity with a liquid scintillation counter for 5 min.
Note: Conversion of measured "counts per minute" (cpm) into "disintegrations per minute"
(dpm) is done automatically by the instrument using a calibration curve that is generated http://www.bio-protocol.org/e1285 Treat these control incubations identically to the samples and measure the remaining unspecific background radioactivity in the AEC effluent.
11. Calculate the xylosyltransferase activity as follows.
Incorporation of xylose into reaction products is calculated from the total radioactivity retained in the sample according to the formula "amount of incorporated xylose into acceptor substrate per assay (in pmol) = (A/B)*C"; with A representing the radioactivity retained in the sample following anion exchange chromatography (in dpm), B
representing the total radioactivity added to the assay (in dpm) and C representing the total amount of UDP-sugar (labeled + unlabeled) added to the assay (in pmol).
a. GT activity can be shown as xylose incorporation per assay (in pmol/assay) or as xylose incorporation per time (in pmol/h) if the assays are incubated for a discrete time (e.g. 1, 17 and 44 h).
b. For assays containing a known quantity of the heterologous protein PrGT34B, specific GT activity can be determined from the quantity (in pmol) of xylose incorporated into acceptor substrates per time and per quantity of specific enzyme (in pmol/h/µg).
c. Background radioactivity detected in control assays (in dpm) may be used to calculate the unspecific activity in a sample or may be directly subtracted from the corresponding experimental sample to provide a background-corrected value for the calculation of enzymatic activity. 
